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This listing of claims will replace all prior versions and listings of claims in the application: 
Listing of Claims: 

1 . (currently amended) A method for producing an antibody or antigen binding 
fragment with impr oved to-high yield from a host cell, comprising: 
a) ettpfessingftivaHtib^ 

j) ihe4H<x4tf«*H^-h^ 

fK^silioivwU^a-dttt^^iiino •aetdT^eraH 

tJwal4«asl-emHtm^ 
d*ter-mined-by a) aligning a the hypervariable region (tlVRI) and/or 
hypervariable region 2 (I I VR2) of a variable do main o f thcjH^antibody or antigen 
binding fragment to corresponding II VR1 and/or HVR2 sequences oflhe human 
subgroup v ariable do main consensus sequences; [[J] 

b) selecting a human subgroup variable domain consensus sequence thai 
has a HVR1 and/or HVR2 amino acid .sequence with the most sequence identity 
with the [|a)J HVR1 and/or HVR2 sequence of the variab le doma in of the 
antibody or antigen binding fragment; ?fr"VttriaW«dt>mmH-aftd 

c) identifying at least one amino acid position in at least one framework 
rcuionflFK) of the selected human subgroup variable domain consensus sequence 
that has a different amino acid than thai of the corresponding position of the FR of 
the vari able domain of th e antibody or antigen binding fragment; f[ J] and 

d) substituting the at least one amino acid at the corresponding position of 
the variab le domain of the antibody or antigen binding fragment with the different 
amino acid of the selected human subgroup.variable domain consensus sequence 
to form at least one modified FR region; and 

b)e} expressing fecovering the antibody or antigen binding fragment 
comprising the variable domain comprising the at least one modified FR jn the #am4he 
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host cell, wherein the said modified antibody or antigen binding fragment has improved 
yield in cell culture as compared to the unmodified antibody or antigen binding fragment. 

2, (original) The method according to claim 1 , wherein the antibody or antigen 
binding fragment is selected from the group consisting of a humanized antibody, a chimeric 
antibody, a monoclonal antibody, a human antibody, a multispeeific antibody, diabodics. or an 
antibody generated by phage display. 

3. (previously presented) The method according to claim 2, wherein the antigen 
binding fragment is a Kab fragment, F(ab'>> fragment, scFV fragment, or sc(Fv)> fragment, a 
single arm antibody or single chain antibody. 

4, (previously presented) The method according to claim 1 , wherein the antibody is 
an anti-VOGF antibody. 

5. (previously presented) The method according to chum 4, wherein the antibody is 
a humanized antibody, 

ft. (currently amended) The method of claim 1 , whc^cin^pr^in^>e^tib<>dy or 
a n t$££j^44 fM 4 j-Bg-fregfifien MsemtWHing-a va rifiMe-do iaatft-ft£th<*- a n t i body ^>r- anti^et>4wK}i n g 
^agt^t-coo:^ cell comprises expressin g a 

polynucleotide encoding the variable domain comprising the at least one modified FR. 

7, (previously presented) The method of claim 6, wherein the polynucleotide further 
comprises a polynucleotide encoding a constant region domain connected to the polynucleotide 
encoding the variable domain with modified FR to form a polynucleotide encoding a full-length 
heavy or light chain. 

8. (currently amended) The method of claim 6, wherein thejiost cell pofomcteoittfc 
4s-eompf45ed-wi4Wft comp rises an expression vector c omprising! he polynuc jcolide. 

3 
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9, (previously presented) The method of claim 7, further comprising recovering a 
full-length heavy or light chain or both from the culture. 

10. (previously presented) The method according to claim 1 , wherein the host cell is 
a prokaryotic host cell. 

] 1 , (previously presented) The method according to claim 1 , wherein the host coll is 
a mammalian cell, 

1 2. (currently amended) The method according lo claim 1 , further c omprising 



variable domain. 

13. (currently amended) The method according to claim 12, wherein the variable 
dprnain is a he avy chain va riable domain and the HVR1 amino acid sequence of the heavy chain 
variable domain of the antibody or antigen binding fragmenH hereof is GYTFTNYGIN (SEQ ID 
NO; 14) or GYDFTHYGMN (SHQ iD NO: 1 8). 

14. (currently amended) The method according to claim I , wherein the framework 
region is selected from the group consisting or FRL FR2 ? FR3; FR4 and a mixture[[s]J thereof. 

15. (currently amended) The method according to claim 14, wherein the human 
subgroup variable do main PR consensus sequence epm|>nses4H a variable domain FRI sequence 
with a sequence selected from the group consisting of SFQ ID NO: 1, SKQ ID NO: 2 and SEQ 
ID NO: 3, 

1 6. (previously presented) The method according to claim 1 , wherein the yield of the 
antibody or antigen binding fragment comprising the modified FR is improved at least 2 fold 
compared lo the unmodified antibody or antigen binding fragment. 



express) 




i*-a heavy chain variable domain or a light chain 
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17. (original) The method according to claim 16, wherein the yield of the antibody or 
antigen binding fragment comprising the modified FR is improved at least 2 ibid to 16 fold 
compared to the unmodified antibody or antigen binding fragment. 

18. (previously presented) The method of claim 1, wherein at least two amino acid 
positions in at least one modified FR that have a different amino acid are substituted with the 
amino acids in the corresponding positions of the selected subgroup consensus sequence. 

If). (currently amended) The method of claim 1 8, wherein the antibody or antigen 
binding fragment is a VEGF antibody or antigen binding fragment comp rising a h eavy chain 
variable d omain FRj seq uen ce of S 1:0 I D NO:3, and the FR is a heavy chain j^^lcj^gmaiQ 
FR I and one of the amino acid posi tions is position 6 or position 23 or both, and the other 
position is selected from the group consisting of position I, 1 1, 13, 18, 19, and a mixtureff s] | 
thereof. 

20. (currently amcnded)Thc method of claim 19^ +$-whercin amino acid positions 6 
and 23 are substituted. 

21. (original) The method of claim 1 v\ wherein all of the amino acid positions at 
positions I, 6 ? 1 1, 13, 18, 19, and 23 of the heavy chain FR1 arc substituted. 

22. (previously presented) The method of claim I, wherein all of the amino acid 
positions in a FR that have a different amino acid are each substituted with the amino acid in the 
corresponding FR position in the selected subgroup consensus sequence. 

23. (original) The method of claim 22, wherein the FR is FR1, FR2, or FR3. 
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24. (previously presented) The method of claim 1, wherein all of the amino acid 
positions that have a different amino acid in all FR are each substituted with the amino acid in 
the corresponding FR position in the selected subgroup consensus sequence. 

25. (currently amended) A method for preparing a humanized antibody or an antigen 
binding fragment, comprising: 

a) expres sing on antibo dy or-an%w-bindH ig fragment cum prising-a^ariuble 

d^mftHV-eoroensus ^ 
aHtibody4fi^ost-cell, whew 

dete rmined by alignings the hypcry ariablc reuion t ( HVRI) and/or Jiyp^tv ariablc 2 
(I I VR2) sequencers]] of a variable domain of a U h? non-human monoclonal antibody to 
corresponding HVRI and/or I1VR2 sequences of the human subgroup variable domain 
consensus sequences, and selecting the human subgroup_vambte_^^^^ 
sequence that has a HVR 1 and/or 1 1VR2 sequence that has the most sequence identity to 
the HVRI and/or HVR2 of the va riable d omain of the non-human antibody; and 

b) preparing thc hnmani/.ed antib ody or antigen bind ing fr a gment by 
preparing ajyar iabk domain co mprising at least on e framework (FR) se quence fro m the 
selected hxi man subg roup variable dom ain co nsensus sequence , and jhc H VR 1 und/or 
HVR2 sequence o f t he non-human a ntibo dy, and ex prcs>:imL rocov e rin tji the humanized 
antibody or antigen binding fragment in a-fam the host cell 

26. -27 (cancelled) 

28. (currently amended) The method according to claim_25 26, wherein the variable 
domai n is a heavy c hain variable domain a_n_d_th_c HVR1 amino acid sequence of fee -a heavy 
chaiJLvariablc domain of the antibody or antigen binding fragment thereof is GYTFTNYG1N 
(SEQ ID NO: 14) or GYDFTHYGMN (SEQ JD NO: 18). 
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29. (currently amended) The method according to claim 25, wherein the KK is 
selected from femvthe group consisting of FR 1 , FR2 ? FR3 f FR4 and a mixturc([sj] thereof: 

30. (currently amended) The method according to claim 29, wherein the human 
subgroup variable domain consensus sequence com prises is a heavy chain variable doma in 
FR1 sequence with a sequence selected from the group consisting of SEQ. ID NO: 1, SBQ ID 
NO: 2 and SEQ ID NO: 3. 

31. (previously presented) The method of claim 25, wherein the variable domain 
comprises all oflhe FR of the selected human subgroup consensus sequence. 

32. (Previously presented) The method of claim 25, wherein the humanized antibody 
or antigen binding fragment has improved yield when produced in cell culture as compared to a 
antibody or antigen binding fragment having the same HVRt and/or HVR2 but without the 
selected FR. 

33. (currently amended) The method of claim 25, wherein enpreaaing comprises: 
ex pr e ssing an t? \ i~> r tf s »i()n-vt^^h^H ^ompriMing the host cell comprises an expression vector 
c omprising a polynucleotide encoding [[ajj the variable domain comprising the HVR1 and/or 
HVR2 of the non-human antibody, and the selected FR. 

34. (previously presented) The method of claim 33, wherein the expression vector 
further comprises a polynucleotide encoding a constant domain connected to the polynucleotide 
encoding the variable domain to form a polynucleotide encoding a full-length heavy or light 
chain. 

35. (cancelled) 

36. (previously presented) The method according claim 25, wherein the host cell is a 
prokaryotic host cell. 

7 
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37. (previously presented) The method according to claim 25, wherein the host eel! is 
a mammalian cell. 



p os i tion i iMit4t»NN»nt^FR~wi th a d iF F e re ^t^mifXMieidv-wherein 

the at te asfrttntMH*^ aligning ji the h ypcrvariahle region I 

(HVRI) and/o r hypervariable 2 (f IVR2) scqucnccj[s|] of a heavy chain variable domain 
of a the-non-human monoclonal antibody to corresponding HVRI and/or HVR2 
sequences of human subgroup heavy ch ain var iable domain consensus sequences, 

b)sclcet:ing a human teavy^hain subgroup heavy eljain variable domain 
consensus sequence that has the. | [a j| HVRI and/or HVR2 amino acid sequence with the 
most sequence identity with the [fall HVRI and/or HVR2 sequence of the antibody or 
unt ige n bi nding fragments. ; heavy chain variable domain of the non human monoclonal 
ant ibod y, and 

^substituting at least one amino acid position in at least one framework ( FR) of 
the heavy chain variable domain of the antibody or antigen binding fragment with a the 
different amino acid found at a corresponding position of the selected human ^i^roufi 
heavy chain subgroup variable domain consensus FR sequence to form at least one 
modified FR r e gion , wjistaSLtfae antibody or antigen binding fragm ent comprises a heavy 
chain variable doma in comprising the IIV R I . and/or 1TVR2 of the non h uman monoclonal 
antibo^ modified FR, an d wherein the antibody or antigen binding 

fragment with the modified FR of the heavy chain has improved yield in cell culture 
compared to an unmodified parent antibody or antigen binding fragment; and expressing 
recovering the antibody or anti uen hindinu fragment varrable-dfmvafn comprising the 
modified FR uHfec from-the host cell. 





ieast-one-modified FR4ias-^ 



8 



PAGE 9131 1 RCVD AT 12/11/2007 4:55:32 PM [Eastern Standard Time] ' SVR:USPT0-ffXRF*1/5 1 DNIS:27K300 * CSK>:6123329081 1 DURATION (mnvss):10-24 



12/11/2007 15:58 FAX 6123329081 



MERCHANT * GOULD 



©010/031 



Appl. No. 10/764,428 

Amendment dated December 1 1, 2007 

39. (currently amended) A method for improving the yield of an antibody or antigen 
binding fragment in a host cell culture* comprising: 

aYscleclinu a hum an subgroup vari able domai n consensus scqu cnccJiYjiyjsnmg-g 
h^cn/ariabte region 1 (HVRJJ an d/or hypcrvariablc 2 (1 IVK2) sequence of a vari able domain of 
the antibod y or antig en bindin g fragment thereof to c orres ponding HVR 1 and/ or HVR2 
seq uence?; of hu man su bproup variable doma in c onsensus s equences, an d selecting the human 
subgroup variabl e domain consensus s equen ce that ha s the HVR1 an d/or HVR2 amino a cid 
sequence with th e most sequence ident it y with the HVR I and/or I1V R2 sequence of t he 
variable d omain of the a ntibody or anti gen bindinu fraum cnUhcre^^ 

b)modifying at least one framework (FR) sequence of a Jhc variable domain of the 
antibody or antigen binding fragment such that it is at least 50% identical in sequence to a 
corresponding FR sequence of a selected subgroup variable d omain consensus sequence to form 
a modified FR, wherein Lhe modified FR has a substitution ofat least one amino acid position 
with a different amino acid, wherein the different amino acid is the amino acid found at the 
corresponding FR position of the selected human subgroup variable domain consensus sequence, 
wherei n the huma jMHibgroup^oi^iikwf-secjuence is-s dectod by tdig f»ing,4b^4-l-V-R4-andA>r 
l4VR2-se<|Henees^ 
nequences^fthtHhw^ 

e<>nsenstis-seqHenc^lhii^hthi a HVR 1 ond/o r-MVR2 anvmc^a<-^eqiience-wilh 4he moot sequen ce 
Kl^tify^-t^^rr^p^ idin^ MVK1 nndA> r-HVR2 sequenc^f4he-va™bl e doma i n, wherein the 
antibo dy or anti gen bind inu fragment comprise s the variable d omain co mprising lhe HVR.1 
and/or HVR2 a nd the at least one modified . FR, and wherein the antibody or antigen binding 
fragment with the modified FR has improved yield in cell culture compared to an unmodified 
parent antibody or antigen binding fragment; <md e xpressing recovering the antibody or a ntiggn 
bindi ng fragment voriable^emaUvwith lhe modified FR in the frenvthe host cell andxecov^iy> 
t he antibody or an tig en binding fragm ent wi th the modified FR f rom t he host cell. 

40. (currently amended) The method according to claim 39 38, wherein the variable 
do main is a heavy cha in varia ble domain and the H VR1 amino acid sequence of the a heavy 

9 
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chain variable domain of the antibody or antigen binding fragment thereof is GYTPTNYGIN 
(SEQ ID NO: 14) or GYDFTHYGMN (SEQ ID NO: 1 8). 

4L (currently amended) The method of claim wherein at least two amino acid 

positions that have a different amino acid in at least one FR arc substituted with amino acids in 
the corresponding position of the selected subgroup consensus sequence. 

42. (currently amended) The method of claim 4 1 , wherein the antibody or antibody 
binding fragment is a VKGF antibody or antibody binding fragment comprising a heavy chain 
variable d omain FR 1 comp rising the amino acid sequence of SEP ID N O:3 and amino acid 
positions 6 and 23 of heavy chain FR \ are substituted. 

43. (currently amended) The method of claim 42 41, wherein amino acid positions 1, 
6. 1 1,' 1 3, 18, 19 and 23 of the heavy chain FR1 arc substituted. 

44. (currently amended) The method tteew4iRfjtf<Mwy-of claimQs] | 38, wherein the 
host cell expressing comprises expressing an expression vector comprising a first polynucleotide 
that encodes ajieayy chain^variable domain comprising the HVR1 and/or HVR2 amino acid 
sequence of the no n human monoclonal antibody ofratrti utf" bind i ng fr agment and at least one 
modified FR. 

45. (original) The method according to claim 44, wherein the expression vector 
further comprises a second polynucleotide encoding a constant domain, wherein the first and 
second polynucleotide arc opcrably linked to a promoter; a heat stable cntcrotoxin sequence that 
can direct secretion to the periplasm; and a terminator sequence. 

46. (previously presented) The method according to claim 38, wherein the host cell is 
a prokaryotic host cell. 
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47. (previously presented) The method according to claim 38, wherein the host cell is 
a mammalian cell. 

48. (previously presented) The method according to claim 39, wherein the step of 
modifying comprises substituting all of the FRs of the variable domain with each of the 
corresponding FRs oflhc selected subgroup. 

49. (currently amended) The method according to claim 38. wherein the framework 
region sequence is selected from the group consisting of KR1, FR2, FR3 f FR4 and a mixtureffs]] 
thereof. 

50. (currently amended) A method for producing an antibody or an antigen binding 
fragment with improved m-higb yield from a host cell comprising: 

a ) t^ft^ing^tv^ntib^ binding frogmen! eo ynpftsmg^ra»diti<^ 
va*iabi^4om^ 

leas t on e am i no acid position proximal to a eysHT^itkM^tha^ 

dOHHH<v4iwl4kl^ bond with a different amino acid, wh tg^iHhe-diir«rentainino-aeid-is 
determined by aligning a4h^ hvpcrvari able reuion I (HVR1) and/or hvnervari ahle region 2 
(HVR2) sequencers!] of a the non-human monoclonal antibody to corresponding H VR 1 and/or 
1.1VR2 sequences of the human subgroup va riable domain consensus sequences, m4 

b) se!ecting a human subgroup variable domain consensus sequence that has thcjja J] 
HVR1 and/or HVR2 amino acid sequence with the most sequence identity with the [fa|] HVRI 
and/or HVR2 sequence of the non human monoclonal antihodv^r-flfiti^n^yincfing^gmeftfe 
variabWeawia, and 

^identifying at least one amino acid position proximal to the cys residue that parti cipat es 
1Q anJ.ntTach.n in variable domain disulfide bond in the selected human subgroup variable domain 
consensus FR sequence having a different amino acid than that found at a corresponding 
position of the antibody or antigen binding fragment's variable domain, a«ti 
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(^substituting the amino acid at the corresponding position of the antibody or antigen 
binding fragment with the different amino acid of the selected human subgroup variable domain 
consensus sequence to form at least one modified variable domain; and 

b)e) expressing recovering- the antibody or antigen binding fragment comprising the 
modified variable domain in the from-the-host cell, wherein the said modified antibody or 
antigen binding fragment has improved yield in cell culture as compared to an the unmodified 
antibody or antigen binding fragment. 

51 . (original) The method according to claim 50, wherein the variable domain is a 
heavy chain variable domain or a light chain variable domain. 

52. (currently amended) The method according to claim 51, wherein the said 
antibody or antigen binding fragment has the framework regions from the human light chain 
variable domain Kappa subgroup I consensus scquencel L flcomprisintt the amino acid sequence 
of amino acids 1-23, 35-49,57-88, and 98-107 of SEP TP NQ:2S , and the said-al least one 
position is selected from the group consisting of the amino acid position 4 of the light chain, the 
amino acid position 6 of the light chain, the amino acid position 33 of the light chain, the amino 
acid position 35 of the light chain, the amino acid position 71 of the light chain and a 
mixtureffs]] thereof. 

53. (currently amended) The method according to claim 5 1 , wherein the antibody or 
antigen binding fragment has the framework regions from the human heavy chain variable 
domain subgroup III consensus scqucnccUJj comprising the amino acid seq uence pt^amino pcids 
215-240, 251-264,271-309, and 318-338 of SEQ ID NO;25 . and thc-said at least one position 
corre s ponds to an amino acid position ^selected from the group consisting of the amino acid 
position 4 of the heavy chain, the amino acid position 6 of the heavy chain, the amino acid 
position 34 of the heavy chain, the amino acid position 36 of the heavy chain, the amino acid 
position 78 of the heavy chain, the amino acid position 104 of the heavy chain and a mixture| (s]] 
thereof. 
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54. (currently amended) The method according to claim 5 1, wherein the antibody or 
antigen binding fragment lias the framework regions from the human light chain variable domain 
Kappa subgroup I consensus scqiicncc[[Jj^coiiij>mh3g the amino acid sequence of ami no a cids ) 
-23. 35- 49, 57-88, and 98-107 of Sl-Q ID NO:25 , and has the framework regions from the 
human heavy chain variable domain subgroup HI consensus sequenc e comprising the amino acid 
sequence of a mino acids 2 1 5-240, 251-264,271-309. and 318-328 ofSKO ID NQ:2x and [he 
said at least one position is selected from the group consisting of amino acid position 4 of the 
light chain, amino acid position 6 of the light chain, amino acid position 33 of the light chain, 
amino acid position 35 of the light chain, amino acid position 71 of the light chain, and at least 
one position corresponds to an amino acid position is selected Irom the group consisting of 
amino acid position 4 of the heavy chain, amino acid position 6 of the heavy chain, amino acid 
position 34 of the heavy chain, amino acid position 36 of the heavy chain, amino acid position 78 
of the heavy chain, and amino acid position 104 of the heavy chain. 

55. {previously presented) The method according to claim 50, wherein the at least 
one amino acid position is an amino acid position adjacent to the cys residue that forms an intra 
chain variable domain disulfide bond, 

56. (currently amended) The method according to claim 55, wherein the at least one 
amino acid position corresponds to itHie>wti^4^a»iaHWi»- coniiisti i iR of amino acid position 21, 
amino acid position 22, amino acid position 24, amino acid position 25 ? amino acid position 86, 
amino acid position 87, amino acid position S9 and amino acid position 90 in a light chain 
variable domain of SEP I D NO: 25. 

57. (currently amended) The method according to claim 55. wherein the at least one 
amino acid position corresponds to is s e l e ct e d fro iT^ffl*mpH^>nsis4in^frf amino acid position 20, 
amino acid position 21, amino acid position 23, amino acid position 24, amino acid position 90, 
amino acid position 91, amino acid position 93 and amino acid position 94 in a heavy chain 
variable domain of S HQ ID NO: 25. 

13 
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58. (previously presented) The method according lo claim 50, wherein the variable 
domain is from an anti-VKGI 7 antibody. 

59. (previously presented) The method according lo claim 50, wherein the variable 
domain is from a humanized antibody or antigen binding fragment. 

60. (currently amended) The method according to claim 50, wherein the host ce ll the 
ifMep-of-ex-pfessiHg comprises expresuing an expression vector comprising a first polynucleotide 
that encodes the modified variable domain sequence with an ami«<>-a<Hti^ul>5t4n^4<>fr-ifinU4ett^ 



61. (previously presented) The method according to claim 60, wherein the expression 
vector comprises a second polynucleotide encoding antibody constant region domains, wherein 
the first and second polynucleotide are operably linked to a promoter; a heat stable cnterotoxin 
sequence that can directs secretion to the periplasm; and a terminator sequence. 

62. (cancelled) 

63. (currently amended) The method according to claim 60, wherein the heavy chain 
variable domain is from a anti-VEGF antibody and com prises the amino acid sequenc e of amino 
acids 215 -32S ofSEO ID NO:5 o r SEP ID NO:7. and has a substitution in an amino acid 
position corresponding to an amino acid p osition selected from the grouj) consistinu of 4, 6. 34, 
78, er and a mixture! f si | thereof 

64. (currently amended) The method of claim 60, wherein the light chain variable 
domain is from a anti-VEGF antibody and comprise s the amino aci d .sequence of amino acids 1- 
107j>fSJi(H and has a substitution in amino acid position 4. 71, or a 
mixturcf[s|] thereof 
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65. (previously presented) The method according to claim 50, wherein the host cell is 
a prokaryotic host cell. 

66. (previously presented) The method according to claim 50, wherein the host cell is 
a eukaryotic host cell. 

67. (currently amended) 'The method according to claim 50, wherein the antibody or 
antigen binding fragment with modified variable domain has increased yield of at least 2 fold 
when produced in cell culture as compared to the unmodified antibody or antigen binding 
fragment. 

68- (currently amended) The method according to claim 67, wherein the yield of the 
antibody or antigen binding fragment with the modified variable domain is increased at least 2 to 
1 6 ibid as compared to the unmo dified antibody or antigen binding fragment. 

69. (currently amended) The method of claim 50 further comprises: 

a) identifying at least one amino acid position in a second variable domain of the 

antibody or antigen binding fragment that is proximal to a eys residue thai participates informs 

an intrachain variable domain disulfide bond in the second variable domain; 

b) selecting a human subgroup variable domain subgroup consensus 

sequence having the most sequence identity with a HVR1 and/or HVR2 amino acid sequence of 

the second variable domain; and 

c) determining whether the amino acid in the amino acid position identified in the 
second variable domain is different than the amino acid in the selected hu man subgroup va riable 
domain consensus sequence; and 

d) placing at the smd-al least one position in the second variable domain the 
different amino acid found at the corresponding position in the selected human subgroup variable 
domain consensus sequence to form a modified variable domain. 
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70. (original) The method of claim 69, wherein the variable domain is a heavy chain 
variable domain and the second variable domain is a light chain variable domain. 

71 . (currently amended) A method for preparing a humanized antibody or anligen 
binding fragment, comprising: 

a) (^re^ng-a-huiiumk ed antibody or u ^e^>inding-fff^ment^)mprisfflg 
vai , igbte^omaHvi^--host-<?eH-rts formed by substituting at least one amino acid position 
proximal to a cys residue that participates in an intrachain variable domain disulfide bond 
in a variable domain with a different amino acid, wherein the different amino acid is 
determined by aligning the a hvpcr yariabl e region 1 ( HVRH and/or hypctyai i ablc region 
2JHVR2) sequencers]'] of a the non-human monoclonal antibody to corresponding 
I1VR1 and/or HVR2 sequences of human subgroup consensus sequences, and selecting 
the amino acid found at the corresponding position of the [f aj} human subgroup variable 
domain consensus sequence that has a HVR I and/or I1VR2 amino acid sequence with the 
most sequence identity with the corresponding IIVR1 and/or HVR2 amino acid 
sequence of the non-human monoclonal antibody as the diffe rent am ino acid to form a 
mo dified variab le domain : expressing a humanized antib ody or a ntigen bindin g fragment 
cojTijarislp^ variable domain in a h ost cell -vai4abte-domain; and 

b) recovering the humanized antibody or antigen binding fragment from the 
host cell. 

72. (original) The method according to claim 71 , wherein the variable domain is a 
heavy chain variable domain. 

73. (original) The method according to claim 7K wherein the variable domain is a 
light chain variable domain. 

74. (currently amended) A method for improving the yield of an antibody or 
fragment thereof, comprising: 
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a) identifying at least one amino acid position in a heavy chain variable 
domain that is proximal to a cys residue that participates in an intracbain disulfide bond 
in the heavy chain variable domain; 

b) aligning a the hypcrvari ablc_1 (H VR 1 1 and/o r hvpcrvariabl c region 2 
(HVR2).of the heavy chain variable domain of slop a) to corresponding II VR land/or 
HVR2 sequences of human antibody ^Lfefi£fiLilE.bcavy chain variable domain-subgroup 
consensus sequences; 

c) select ing h 4fs* human antibody subgroup, heavy chain variable domain 
subgfeup consensus sequence having the most identity with the [|"a|J HVRl and/or 
HVR2 ajnino acid sequence of the heavy chain variable domain; and 

d) placing at the at least one position in the heavy chain variable domain an 
amino acid found at the corresponding position in the selected first h uman subgroup 
.heavy^chaiiyvariable domain con s e nsus sequence to f orm a mo difi ed hea vy chain 
yMabigjto 

e) identifying at least one amino acid position in a light chain variable 
domain that is proximal to a cys residue that participates in an intracbain disulfide bond 
in the light chain variable domain; 

I) aligning atbe HVRl and/or HVR2 of the light chain variable domain of 
step e) to corresponding HVRl and/or HVR2 sequences of human s ubgrou p antibody 
light chain variable domain subgroup consensus sequences; 

g) selecting a second human s^bgxoup_,cmtibody light chain variable domain 
tttbgreup-consensus sequence having the most sequence identity with the [[a]] HVRl 
and/or HVR2 amino acid sequence of the light chain variable domain; 

h) placing at the in+id-at least one position in the light chain variable domain 
an amino acid found at the corresponding position in the second-selected human 
subgroup li^ht chain variable domain consensus sequence to fo rm a modified light chain 
YilriaJ^te domain; and 

i) expressing the antibody or antibody fragment thereof comprising the 
modiJIM^ domain and the modifie d light chain variable domain in a 
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host cell, wherein the modified antibody or antibody fragment thereof has improved yield 
in the host eell culture us compared to an unmodified antibody or antibody fragment. 

75-95. {cancelled) 

96. (currently amended) A method for improving the yield of antibody or antigen 
binding fragments]] in a host cell culture, comprising: 

a) expressing a polynucleotide encoding a variable domain of the antibody or 
antigen binding fragment comprising at least one modified framework ( KK) in Jhe f[a]l 
host cell, wherein the modified FR has a substitution of at least one amino acid in the at 
least one FR with a different amino acid, 

wherein the different amino acid is determined by aligning Uh* a hypcrva liable 
region JL(HVR1) and/or hvpcrvariable region 2 (HVR2) sequencers Not ihc variable 
domdimf Jhe antibody o r antiuen bindi ng fragment the m>rv-lwn»)^aR0^ 
to corresponding HVRl and/or UVR2 sequences of human subgroup variable domain 
consensus sequences, and selecting the amino acid found at the corresponding FR 
position oF the [[ajj human subgroup variable domain consensus sequence that has a 
HVRl and/or HVR2 amino acid sequence with the most sequence identity with the a 
e^-respoadrtlg ll VRl and/or HVR2 sequence of the variable domain of the antibo dy or 
antigen binding fra gment before the substitution as the diffig n^ wberenvthe 
antib<->d)^oFa^ti^ivjHiKlHig frogment^omft rising the variable dom ttawfth-thq-ffK-Hti-fied 
PR-ha^mpy ov e d yield in cell culture co mpared-to-an antibody-o^ant^eivbiiKiifig 
•fragtneat-wWt-a»-t minodified variable d omain: and 

b) recovering the antibody or antigen binding fragment comprising the 
modified FR from the host cell, wherein the modified antibody or antigen binding 
fragment has improved yield in cell culture as compared to an unmodified antibody or 
antigen binding fragment. 

97, (original) The method according to claim 96, wherein the polynucleotide is an 
expression vector that comprises a polynucleotide encoding a variable domain comprising the 

IS 



PAGE 19/31 * RCVD AT 12/1112007 4:55:32 PM [Eastern 9andard Time] 1 SVMSPTO-EFXRF-1/5 * ONIS:2738300 * CSID:6123329081 * DURATION (mm-ss):10»24 



12/11/2007 16:01 FAX 6123329081 



MERCHANT & GOULD 



12020/031 



Appl. No. 10/764,428 

Amendment doted December 11, 2007 

modified FR and at least one constant region domain opcrably linked to a promoter, a heat stable 
enterotoxin sequence that can direct secretion to the periplasm, and a terminator sequence. 

98. (previously presented) The method according to claim 96, wherein the host cell is 
a prokaryotic host eel I . 

99. (previously presented) The method according to claim 96, wherein the host cell is 
a eufcaryotic host cell. 

1 00. (currently amended) A method for improving the yield of antibody or antigen 
binding fragment} [$11 * n a ho st cell <a*ltiife, comprising: 

expressing a polynucleotide molecule encoding a modified variable domain of a 
parent antibody or antigen binding fragment in th&UaJJ host cell, wherein the modified 
variable domain has a substitution of at least one amino acid proximal to a cys reside lhat 
participates in an intrachain variable domain disulfide bond with a different amino acid, 
wherein the different amino acid is determined 

by aligning a hypervariable region i (1 1VR1) and/or hypcrvaria ble region 2 
[H VR2) seqiionccf fs 11 of the variable domain of the parent, non-^uman-monoclonal 
antibody or .aiitijaa. ) bind i nq fragment to corresponding HVR1 and/or 1JVR2 sequences of 
human subgroup var iab le domain consensus sequences, 

and selecting the amino acid found at the corresponding position of the [[aJJ 
human subgroup variable domain consensus sequence that has a HVR I and/or HVR2 
amino acid sequence with the most sequence identity with the iMsen=espending HVR 1 
and/or 1JVR2 amino acid sequence of the parent variable domain as the difFc rpnt, jyinjio 
acid , wlreeeiMl^aftti^ th e modified variable 

domiHfhfras4n^ or antigen 

binding^-fKigrHent- and 

recovering the antibody or antigen binding fragment comprising the modified 
variable domain from the host cell a wherein the antibody or antigen binding fragment has 
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improved yield in cell culture as compared lo an unmodified antibody or antigen binding 
fragment. 

I OK (currently amended) The method according to claim 100, wherein the host cell 
co m p r i sc s the-ptriyttwrf wtkte-mpi w^k^Hr-e<->t?tpBsed-wi th i n an expression vector thai comprises 

ll u JJ polynucleotide molecule encoding the modified variable domain and at least one 
constant region domain opcrably linked to a promoter, a heat stable cntcrotoxin sequence that 
can direct secretion to the periplasm, and a terminator *sequencc, 

102. (previously presented) The method according to claim 1 00, wherein the host cell 
is a prokaryotic host cell 

1 03. (previously presented) The method according to claim 1 00, wherein the host cell 
is a cukaryotic host cell. 

104. (currently amended) A method tor improving the yield of antibody or antigen 
binding fragments in a hos t cell-tHiltwe; comprising: 

a) comparing a hypervam and/or hyggmrj.aj^ 
(IIVR2) amino acid sequence of a heavy chain variable domain of the [[a]] parent 
antibody or antigen binding fragment to a corresponding UVRI and/or IIVR2 amino acid 
sequence of each human subgroup heavy chain variable domain consensus sequencers 
jjand selecting the [[a]] human subgroup h ea vy chain variable domain consensus 
sequence that has the most sequence identity with the H VRI and/or HVR2 sequence of 
the heavy chain variable domain of the parent antibody or antig en binding fragment: 

b) identifying at least one amino acid position in at least one framework 
(FR) in the heavy chain variable domain of the parent antibody or antigen binding 
fragment [[;JJsclected from the group consisting of FR I , FR2, FR3 . FR4 and a 
mixturc[|sJJ thereof, wherein the amino acid position has a different amino acid than the 
amino acid at a corresponding position of the selected human subgroup heavy chain 
variable domain consensus sequence; and 
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c) substituting the at least one amino acid position identified in step (b) with 
the amino acid in the corresponding position of the selected human heayy^cJxain subgroup 
variable domain consensus sequence to form a variable domain with a modified FR; and 

d) expressing the antibody or antigen binding fragment comprising the heavy 
chain variable domain with Ihe modified PR in the h ost cell, and r ecoverin g the antibody 
or anti gen bin ding fragment from the host cell, wherein the antibody or antigen binding 
fragment with the modified FR has improved yield in cell culture compared to the parent 
antibody or antigen binding fragment. 

105. {original) The method according to claim 104, wherein the parent antibody is 
selected from the group consisting of u humanized antibody, a chimeric antibody, a monoclonal 
antibody, a human antibody, a multispecific antibody, diabodies, or an antibody generated by 
phage display. 

106. (previously presented) The method according to claim 105, wherein the parent 
antigen binding fragment is a Fab fragment, F(ab % )z fragment, scFV fragment, or sc(Pv) ? . 
fragment, single arm antibody, or single chain antibody. 

1 07. (previously presented) The method according to claim 1 04, wherein the parent 
antibody is an anti-VHCrP antibody 

108. (original) The method according to claim 107, wherein the parent antibody is a 
humanized antibody. 

1 09. (previously presented) The method of claim 1 04. wherein step (c) comprises 
modifying a polynucleotide encoding the parent variable domain to form a polynucleotide 
encoding a variable domain with u modified FR, wherein the modified FR has at least one amino 
acid position substituted with the amino acid in the corresponding position of the selected human 
subgroup variable domain consensus sequence. 
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1 10. (previously presented) The method of claim 109, wherein the polynucleotide 
further comprises a polynucleotide encoding a constant region domain connected to the 
polynucleotide encoding the variable domain with modified PR parent to form a polynucleotide 
encoding a full-length heavy or light chain, 

111. (previously presented) The method of claim 1 09, wherein the polynucleotide is 
comprised within an expression vector. 

1 12. (original) The method of claim Ml, further comprising culturing a host cell 
comprising the expression vector; and recovering a lull-length heavy or light chain or both from 
the culture. 

1 1 3. (original) The method according to claim 1 1 2 ? wherein the host cell is a 
prokaryotic host celh 

1 14. (original) The method according to claim 1 12, wherein the host cell is a 
mammalian cell 

1 15. (cancelled) 

1 16. (currently amended) The method according to claim 104 -14-^ wherein the 
vari able domain is a hea v y chain variable domnin.nnjLlb£. HVR1 amino acid sequence is 
GYTFTNYGIN (SKQ ID NO: 14) or GYDFTHYGMN (SEQ ID NO:18). 

1 1 7. (currently amended) The method according to claim 104, wherein the framework 
region is selected from the group consisting of HR1 , PR2, FR3, W^h and a mixlureffsl] thereof. 

1 1 8. (currently amended) The method according to claim 1 1 7, wherein the human 
subgroup FR consensus sequence is a heavy chain FR1 sequence with a sequence selected from 
the group consisting of SKQ ID NO: 1, SEQ ID NO: 2 and SEQ TD NO: 3. 
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119. (previously presented) The method according to claim 104, wherein the yield of 
the antibody or antigen binding fragment with the modified FR is improved a! least 2 fold 
compared to the parent antibody or antigen binding fragment. 

120. (original) The method according to claim 119, wherein the yield of the antibody 
or antigen binding fragment with the modified FR is improved at least 2 fold to 1 6 fold 
compared to the parent antibody or antigen binding fragment. 

121 . (previously presented) The method of claim 104, wherein at least two identified 
amino acid positions in at least one FR arc substituted with amino acids in the corresponding 
position of the selected subgroup consensus sequence. 

122. {currently amended) The method of claim 121, wherein antibody or antigen 
binding fragment is a VEGF antibody or antigen binding fragment that aim prises a heavy c hain 
variable domain FR 1 comprising, the a mino acid sequence ofSBQ m NO:3. and the FR is a 
heavy chain PR 1 and one of the identified amino acid positions is position 6 or position 23 or 
both, and the other position is selected from the group consisting of position 1, II, 13, 18, 19, 
and a tuixturc[[s]] thereof 

123. (original) The method of claim 122 wherein amino acid positions 6 and 23 are 
substituted. 

1 24. (original) The method of claim 122. wherein all of the amino acid positions at 
position, 1 , 6, 11,1 3, 1 8, 1 9, and 23 of the heavy chain FR 1 are substituted. 

125. (previously presented) The method of claim 104, wherein all of the identified 
amino acid positions in a FR are each substituted with the amino acid in the corresponding 
position in the selected subgroup consensus sequence. 
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] 26. (original) The method of claim 125, wherein the FR is FR I , FR2, or FR3, 

1 27. (previously presented) The method of claim 104, wherein all of the identified 
amino acid positions in all FR arc each substituted with the amino acid in the corresponding 
position in the selected subgroup consensus sequence. 

128. (cancelled) 

129. (new) The method of claim KM further comprising: 

a) comparing a hypcrvariable region I (HVR I ) and/or hypcrvariable region 2 
(1IVR2) amino acid sequence of a light chain variable domain of a parent antibody or antigen 
binding fragment to a corresponding HVR1 and/or HVR2 amino acid sequence of each human 
subgroup light chain variable domain consensus sequences and selecting the human subgroup 
light chain variable domain consensus sequence that has the most sequence identity with the 
HVR] and/or HVR2 sequence of the light chain variable domain; 

b) identifying at least one amino acid position in at least one FR in the light 
chain variable domain selected from the group consisting of FRI, FR2, FR3 , FR4 and a mixture 
thereof* wherein the amino acid position has a different amino acid than the amino acid at a 
corresponding position of the selected human subgroup light chain variable domain consensus 
sequence; and 

c) substituting the at least one amino acid position identified in step (b) with 
the amino acid in the corresponding position of the selected human subgroup light chain 
variable domain consensus sequence to form a light, chain variable domain with a 
modified FR. 

1 30. (new) A method for improving the yield of an antibody or fragment thereof 
comprising: 

a) identifying at Jcast one amino acid position in a heavy chain variable 
domain of the antibody or antigen binding fragment that is proximal to a eys residue that 
participates in an intrachain disulfide bond in the heavy chain variable domain; 
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b) aligning a hypcrvariahle region 1 (HVR I ) and/or hypervariable region 2 
(HVR2) of the heavy chain variable domain of step a) to corresponding HVR1 and/or 

H VR2 sequences of human subgroup heavy chain variable domain consensus sequences; 

c) selecting the human subgroup heavy chain variable domain consensus 
sequence having the most identity with the HVR] and/or HVR 2 amino acid sequence of 
The heavy chain variable domain; 

d) placing at the at least one position in the heavy chain variable domain an 
amino acid found at the corresponding position in Ihc selected human subgroup heavy 
chain variable domain consensus sequence to form a modi lied heavy chain variable 
domain; and 

e) expressing the antibody or antibody fragment thereof comprising the 
modified heavy chain variable domain, wherein the modified antibody or antibody 
fragment thereof lias improved yield in cell culture as compared to an unmodified 
antibody or antibody fragment. 
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